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TOM TAT

O thyc vat, cac yéu td phién ma ho bZIP (basic leucine zipper) thuong lién quan dén nhiéu qua trinh sinh
hoc khac nhau nhu sy biét héa mo, co quan hay su phat sinh b6 mach. Hon nira, ho gen bZIP con la mét trong
nhiing ho 16n thuéc nhém gen mi hoa nhén t6 phién ma, ¢6 vai trd quan trong dbi véi qué trinh dap tmg cac
didu kién bét loi ciia moi trudong. Tuy nhién chi mét s it gen ma hoa cho yéu té phién ma bZIP lién quan dén
dap tng stress phi sinh hoc. Cac nghién ctru da phat hién r'fmg thuc vat duoc chuyén gen bZIP co biéu hién
ting cuong tinh chdng chiu céc stress phi sinh hoc. M6t vai gen lién quan dap tng stress & cdy ngd ciing di
duoc phan 1ap va xac dinh déc diém. Trong d6, gen ZmbZIP72 thuoc nhém A duwgc cam Gng manh mé boi
ABA va stress phi sinh hoc. Nghién ciru di ¢ trudc ddy cho thdy, sy ting cudng biéu hién gen ZmbZIP72 di
lam tang kha ning chdng chiu han & ciy Arabidopsis chuyén gen. Trong nghién ctru nay, gen ZmbZIP72 dugc
phan Iap tir cDNA ciia gidng ngd Q12 xir Iy han 6 giv véi kich thude ving mang ma 1a 894 bp. Két qua phan
tich trinh tu cho thdy, doan gen ZmbZIP72 ¢6 hai diém sai khac so véi trinh tw tham chiéu trén GenBank (ma
s6 HQ328839) tai vi tri 486 A>C va vi tri 493 C>T. Cac thay ddi nay din dén sy thay ddi amino acid
Lysine>Asparagine va Proline>Serine. Gen ZmbZIP72 dugc ghép ndi véi RD29A promoter (promoter cam
(mg stress) va 35S terminator trong vector trung gian pRTL2 d& tao nén cdu trac bidu hién
RD29::ZmbZIP72::35S. Vector bidu hién thyc vt pCAMBIA 1301 mang cAu trac gen ZmbZIP72 da dugc
thiét ké va bién nap vao té bao vi khudn Agrobacterium tumefaciens chimg EHA105 phuc vu céng tac chuyén
gen thuc vat.

Tir khéa: A. tumefaciens, gen ZmbZip72, nhén 16 phién md, ngé, thiét ké vector

MO BAU Wasilewska ef al., 2008; Nakashima et al., 2009).
Khi thyc vt bi stress, ham lugng ABA ting 1én,
kich hoat cac gen dap ung ABA, tur do kich hoat cac
phan ung sinh 1y khang han. Phén tich promoter cta
cac gen dap ing ABA cho thay cac yéu to dap ung

Thyc vat thudng xuyén phai chdng chiu lai cac
stress cia moi trrong nhu han, mén va lanh day la
nhitng tac nhan phi sinh hoc anh hudng 16n tdi nang

suét cdy trong. Nhitng nghién ctru phan tir cho thdy,
abscisic acid (ABA) dong vai trdo quan trong trong
viéc giup thuc vat dap tng va thich Gng véi cac
stress phi sinh hoc (Finkelstein ef al., 2002, Xiong et
al., 2002). Phan 16n cc gen déap Gmg véi stress dugc
didu hoa boi ABA, nhung mot s6 gen thi khong phu
thudéc ABA, cho théy su tOn tai cua céc co ché didu
hoa phan tir khac biét trong sy biéu hién ciia gen dap
ling stress, voi mot con duong didu hoa phu thude
ABA va mét con dudng diéu hoa khong phu thude
ABA  (Yamaguchi-shinozaki, Shinozaki 2006;

ABA (ABRESs) 14 yéu té hoat dong cis chu yéu trong
viéc kich hoat cac gen dap Gng lai ABA (Guiltinan et
al., 1990; Mundy et al., 1990; Busk va Pages 1998).
Mot nhém cac nhan t kich hoat bam vao ABREs 1a
cac protein basic leucine zipper (bZIPs), nhom
protein nay bao gdm ving bam véi DNA va ving
leucinezipper cé vai tro trong qua trinh dimer hoa
(Kim et al, 2006; Choi et al., 2000 ; Uno et al.,
2000).

Nhém bZIPs 1a mot trong nhimg nhém yéu t6
phién ma 16n nhat ¢ thyc vat, chung tham gia diéu
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hoa nhiéu chirc ning té bao, dic biét 1a qua trinh diéu
hoa trong dap ung stress cua mdi trudng va cam Ung
tin hi¢u hormone (Kim, 2006). Ngoai ra, chung con
tham gia vao nhidu qua trinh sinh hoc khac nhu sy
biét hda mo, co quan va sy phat sinh b6 mach (Wang
et al., 2015). Ho gen bZIP da dugc phan 1ap va mo ta
0 Arabidopsis (voi 75 gen), dau twong (131 gen),
ngd (125 gen) (Wei et al., 2012). O lua, 89 gen bZIP
cling dugc chia thanh 11 nhom, trong d6 33 gen
tham gia phan Gng v6i han (Nijihawan ef al., 2008).
Trong s6 d6, 5 gen ABF3, OsbZIP23, OsbZIP46,
OsbZIP52 va OsbZIP72 duoc cho la tao nén kha
nang thich tmg v&i han khi biéu hién qua muc & laa.
Phén 16n cac bZIP lién két v6i ABRE thudc nhom A,
cac gen trong nhom nay dugc cam trng manh mé boi
ABA va stress phi sinh hoc khac (Jakoby et al.,
2002, Lu et al., 2009). O Arabidopsis, 75 gen khac
nhau da dugc xac dinh va phan bd thanh 10 nhém
dya vao vung bao thu trén gen nhung con khoang 50
gen chua dugc mo ta trong cac co s¢ dir liéu. Trong
s6 7 gen thuéc nhém A, nhom tham gia qué trinh
chéng chiu stress va dap tmg ABA thi chi ¢6 3 gen
tham gia vao sy chiu han cta cdy. D6 1a ABRE-
binding protein 1 va 2 (AREB1 va AREB2) va
ABRE binding factor 3 (ABF3) (Jakoby et al,
2002). Vai tro cua cac bZIP cua laa con dugc nghién
ctru ky trong viéc dap ng stress sinh hoc hay phi
sinh hoc, trong dap tmg tai ludi ndi chit hay trong
qué trinh phat trién cta hat lta (Z G E et al., 2014)

Cay ngd la mot trong cac loai cay ngil cbe quan
trong ddi voi con ngudi. Su sinh trudng va phat trién
clia cdy ngd chiu anh huéng 16n boi rat nhidu cac
stress phi sinh hoc, trong d6 kho han 1a yéu t6 anh
huong nhidu nhét dén nang suat. Mot s6 gen lién
quan dén stress & ngd di dugc phan lap va mé ta kha
rd trong cac nghién ctru nhu Wei ef al,, (2012) da
xac dinh dugc 170 protein 14 yéu t6 phién ma bZIP &
ngb dugc ma hoa bdi 125 gen bZIP duoc dat tén tir
ZmbZIPI1 dén 125 dwa theo quy udc dit tén cua
Jakoby et al., (2002) va dugc phan thanh 11 nhom
nhu & Arabidopsis. Tuy nhién, chi mot sb it cac gen
ma hoa cho yéu t6 phién ma bZIP lién quan dén dap
tng stress phi sinh hoc di dwoc cong bd (Nieva et
al., 2005; Jia et al., 2009; Zhang et al., 2008, 2011).
Dén nay, ho gen bZIP di dugc nghien cuu xac dinh
tinh da dang va phan tich sy biéu hién _trong toan hé
gen trén nhiéu loai khac nhu thiu dau (Jin et al
2014), cac cay ho dau (Wang et al, 2015) hay sin
(Hu et al., 2016).

Gen ZmbZIP72 cla cay ngd da dugc phan lap va
md ta boi Sheng et al, (2012). Gen ma hoa
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ZmbZIP72 chi c6 mdt ban sao trong genome cua ngd
voi chiéu dai 2164 bp, gom 3 intron, giong vd&i su
phan bd cuia cac intron & hau hét cac gen HZIP thudc
nhom A & Arabidopsis va lha. Gen ZmbZIP72 chira
mot khung doc mo dai 894 bp ma hoéa cho chudi
polypeptide dai 297 amino acid. Protein suy dién cta
ZmbZIP72 ¢6 trinh ty amino acid twong ddng cao
véi protein OsbZIP72 cia lua (Sheng et al., 2012).
Khi chuyén cDNA ZmbZIP72 vao Arabidopsis du6i
su didu khién ciia promoter CaMV358S, dong chuyén
gen thé hién mot sé dic diém thich ing voi han.
Nhimng két qua kiéu hinh va thay doi sinh 1y nay cho
thiy sy biéu hién qua mirc ZmbZIP72 & ciy
Arabidopsis chuyén gen c6 thé 1am tang dang ké kha
nang thich trng véi kho han (Sheng ef al., 2012). Qua
d6 cho thay, gen ZmbZIP72 ¢ tam quan trong déng
ké toi su chéng chiu han cuta thyc vat.

V61 muc dich phan lap dugc cac gen lién quan
dén co ché chéng chiu han cua thyc vat trén cac
gidng ngd dia phuong c6 tinh chiu han t6t cua Viét
Nam dé lam nguyén liéu cho chuyén gen, trong
nghién ciru nay, doan gen ZmbZIP72 da dugc phan
lap tir gidng ngd Q12 cua Viét Nam (Té vang chit
dao), dong thoi thiét ké cac vector biéu hién thyc vat
mang gen ZmbZIP72 duéi sy diéu khién cua
promoter cdm Ung stress RD29A va bién nap vao
chung vi khuén A. tumefaciens 1am nguyén liéu phuc
vu cac nghién ctru chuyén gen thyc vat.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Gidng ngd Q12 do Vién Nghién ciru Ngo cung
cép. Hat ngd dugc gieo mam va phat trién dén giai
doan 3 la thi xtr Iy han nhén tao theo phuong phap
cua Sheng ef al., (2012). Mau 14 tai cac thoi diém: 1
h, 3 h va 6 h dugc thu giit va bao quan trong Nito
long, ¢ -70°C.

Bang 1. Trinh tw primer dwoc sir dung trong nghién ctru.

Tén moi Trinh tw moi
ZmbZIP72 F 5 AAGGGTTTCGGCTCCGTGAAC 3’
ZmbZIP72 R 5 TAGCAAGTGCAAGTCATGTGC 3

ZmbZIP72 Sacl F
ZmbZIP72 Sacl R

5' ATGAGAGCTCATGGACGAGCTG 3'
5' TAATGAGCTCTCACCAGGGGGC 3'

Céac vector va vi khuin dugc st dung gom:
vector tdch dong pJET 1.2, vector tdch dong trung
gian pRTL2 mang promoter RD29A, vector biéu
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hién thuc vat pCAMBIA1301, qchﬁng vi khuén E.
coli DH10B, chung vi khuan A. tumefaciens
EHAT105.

Céc cap primer nhan gen duoc Fhié’t ké dua trén
trinh ty cong bo trén GenBank ma so HQ328839 cua
giong ngd CN165.

Phwong phap
Tdch chiét RNA téng sé tiv cdy ngé xir Iy han

RNA tong s6 dugc tach chiét tir 2 ¢ miu 14 ngd
da duoc xur ly han, sir dung TriReagent theo phuong
phap ctia Sambrook va Rusell (2001).

Téng hop cDNA

Mau RNA téng sé (1pg) duoc sir dung cho phan
tng tong hop soi cDNA thir nhit theo quy trinh cia
First-Strand ¢cDNA Synthesis Kit for Real — Time
PCR (hing Affymetrix), sir dung mdi didc hiéu gen.

Phan lgp gen ZmbZIP72

Gen ZmbZIP72 dugc nhan tir cDNA cua cay ngd
da xi ly han bang ky thuat PCR véi primer
ZmbZIP72F/ R ¢6 nhiét d6 gin mdi 60°C, sir dung
enzyme DreamTaq polymerase. San phdm PCR duoc
tinh sach theo quy trinh ciia GeneJET Gel Extraction
Kit (hang Thermo Scientific) va dugc tao dong trong
vector pJET1.2 theo quy trinh cua Clone JET Kit
(hang Thermo Scientific).

Xdc dinh va phéan tich trinh tw gen ZmbZIP72

Trinh ty nucleotide cua gen dugc xac dinh trén
hé¢ thong may giai trinh ty ABI 3500. Két qua giai
trinh ty dugc xir 1y bang phin mém BioEdit. Trinh ty
gen sau khi xir Iy dugc so sanh vai co s¢ dit liéu trén
GenBank.

Thiét ké vector mang ciu triicc biéu hién
RD29A::ZmbZIP72::358

Vector tach dong pJET1.2 mang gen ZmbZIP72
dugc dung lam khuon trong PCR véi primer
ZmbZIP72 Sacl F/Sacl R nhan doan ZmbZIP72 treo
diém nhan biét ctia Sacl nhim gin véi vector trung
gian pRTL2 da dugc xur ly Sacl. Vector pRTL2 c¢6
chira céu trac RD294::35S gdm promoter RD29A va
terminator 35S, gen ZmbZIP72 dugc chén vao giita
dé tao cdu tric biéu hién RD29A::ZmbZIP72::35S.
Poan ciu trac bidu hién gen dugc cit v6i Hindlll va

ghép ndi véi vector biéu hién thuc vat pCAMBIA
1301 da mo vong véi Hindlll.

Tao chiing vi khuin A. tumefaciens mang vector tdi té
hop

Vector biéu hién thyc vat mang chu truc biéu
hién gen ZmbZIP72 dugc bién nap vao té bao vi
khuan A. tumefaciens ching EHA 105 theo phuong
phap xung dién.

KET QUA VA THAO LUAN

Phan lgp gen ZmbZIP72 tir cDNA ciia la ngé Q12

Dua trén trinh tu gen ZmbZIP72 da cong b trén
GenBank (HQ328839), cap mdi dic hidu ZmbZIP72
F/R cho PCR nhéan doan gen ZmbZIP72 di dugc
thiét ké (Bang 1). Theo Sheng ef al., (2012), gen
ZmbZIP72 biéu hién manh nhit & 14 cia ciy ngd
trong giai doan ba la khi xtr Iy han 6 h. Vi vy, RNA
tong s6 dugc tach tir mau mo 14 cay ngd giai doan ba
14 xtt 1y han nhan tao trong 6 h. Vi 0,5ug mau RNA
téng s0, soi cDNA thir nhit dwoc téng hop theo quy
trinh cua First-Strand cDNA Synthesis Kit for Real -
Time PCR. PCR duoc thuc hién véi khuon mau 1a
cDNA, st dung enzyme DreamTaq polymerase voi
cip mdi ZmbZIP72 F/R, nhiét do gin moi 60°C. Két
qua, doan DNA kich thudc khoang 1 kb c6 kich
thudc dung vai tinh toan 1y thuyét (953 bp) da duoc
nhén ban thanh cong.

Nhim muc dich tao dong va xac dinh trinh ty
nucleotide doan gen, san phérn PCR da tinh sach
dugce gin vao vector pJET 1.2 st dung CloneJET
PCR Cloning Kit va bién nap san phdm lai vao té
bao kha bién E. coli DHI0p . Ba dong plasmid duoc
lya chon dé kiém tra bing enzyme giéi han Bg/Il,
enzyme c6 hai diém cét ndm & 2 dau ciia doan chén.
Két qua, dong s6 20 mang doan chén ¢6 kich thudce
khoang 1 kb phu hop voéi kich thudc doan gen
ZmbZIP72, dugc xac dinh trinh tu nucleotide theo ca
hai chidu véi cip mdi M13 F/R st dung phuong
phap Sanger trén may giai trinh ABI 3500. Két hop
giita két qua giai trinh ty moi M13 F va mdi M13 R,
trinh ty hoan chinh ctua gen ZmbZIP72 c6 kich thudc
953 bp da dugc xac dinh. Két qua so sanh trinh ty
ndy véi trinh ty tham chiéu trén GenBank (mi so:
HQ328839), cho thay hai doan gen c6 d6 tuong ddng
99%, v6i 2 diém thay ddi: vi tri 486 A>C, vi tri 493
C>T (Hinh 1).
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360

ZmbZIP72

ZmbZIP72

460

L B I
GAGTTCTTGGTCAGAGCTGGCGCGGT CAAGGAG.

DbZIP72 Clone. . .. . ... cuuweuweeeenan

ZmbZIP72

ZmbZIP72

370

B I R e
GTGGAGAAATCTCGTGCGCGACGAACCGCCGCAGGGGGCGGACGGCGGCG

bZIP72 Clone. . ... .. oo uuwueeennnn

470
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380 3390 400
T T e I I

GACACCAGCCGCACCACCGCCAGTCAACGCTCGGGGAGATGACTCTGGAG
DbZIP72 Clone. . .. . ..o ueuueeeennn

480 430 500
LI e I e Iy AT I |
CCCGCTCTGCTCC

530 540 550

TCCAGCGCCGCCACCCATGGTGCCGCCGCGGCCGGTACCTGTTGCCCCTA
DbZIP72 Clone . . .. . . v uuuenunnnn

Hin'h 1. So sanh trinh tw n'ucleotide gitba doan gen ZmbZIP72 tir giéng Q12 véi trinh tw tham chiég ZmbZIP72: trinh tw tham
chiéu trén GenBank mé s6: HQ328839; bZIP72 clone: trinh ty doan gen ZmbZIP72 phéan lap tir giong Q12.

Su dung cong cu online
http:/insilico.ehu.es/translate/ dé dich ma doan gen
thu dugc tir gidng Q12, trinh ty amino acid suy dién
cua doan nucleotide dai 894 bp véi 297 amino acid,
twong Ung voi trinh ty amino acid cuia protein
ZmbZIP72 trong CSDL cia NCBI mi sb
ADO19904. Két qua so sanh (Hinh 2) cho thay, hai
vi tri nucleotide bi thay ddi trong viing mang ma dan
dén su thay ddi trinh tw amino acid, véi thay ddi
A>C din téi md bd ba AAA>AAC va lam cho
Lysine>Asparagine. Vi thay d6i C>T lam cho ma

10

-0 ----1----
ZmbZIP72

ZmbZIP72
bzip72 clone . . .. . .. ... cuooeueao..

ZmbZIP72

ZmbZIP72 ldVDLALI PPRAAGCM
bzip72 clone. . .. . .. .....
210
T e L
ZmbZIP72 RMIRCRRH
bzip72 clone.. .. .-

I B B B L I
LREONOELERKOAE TMEMONNEVSEMLKD PFCRKKRLCLRRTLTAPW

bzip72 clone . . .. . .. . e cuowaano..

ZmbZIP72

TKTVDEAWRNLVRDEPPQ AD

CCT > TCT dan t6i Proline> Serine. Tuy nhién, cac
thay d6i amino acid nay déu khong thudc ving chirc
nang quan trong cua protein ZmbZIP72 nhu ving
161, vung gén protein, nhitng thay d01 nay co thé la
su da hinh cta gen ZmbZIP72 & gidng Q12 so véi
gidng CN165. Cac két qua thu dwoc co thé khing
dinh gen ZmbZIP72 tir gidng ngd Q12 da dugc phan
lap va tach dong thanh cong vdi do dai 953 bp bao
gom toan by ving mang ma dai 894 bp va 21 bp
thudc ving 5° truée ma mo du va 38 bp ving 3° sau
ma két thuc.

30 40 50
LI B B B

MDELLOSTWTAEETOAKASASASTACASACMPPTPMOROGCS SLTLPRMLS
bzip72 clone. . .. . .. .. cuewuoeea...

80 So 100
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| 130 140 1s0
R [P [ [ e

PAPPPMVPPRPVPVAPKSSAFFGDLPGADDDAATAAVGFAPVI

110
-A--N----T-cecleeaalen.n
P,
bzip72 cloneﬂ? L
160 170
L I I I

190 200
B B LT B I I |

SAMAVQOTAVSQOLDSVGCKGYSDLSSLTEPQTFSFE

240 250
L -0 B IE TR I B |

VEKVVERRRRRMIKNRESAARSRARKQAYTMELEAEVQK

Hinh 2. So sanh trinh ty amino acid suy di&n clia viing mang ma trén doan gen ZmbZIP72 gibng Q12 véi trinh tw tham
chiéu. Chu thich: ZmbzIP72: Trinh tw acid amin cla protein ZmbZIP72 trong CSDL ciia NCBI: ADO19904; ZmbZIP72
clone: Trinh tw amino acid suy dién tlr doan gen ZmbZIP72 phéan lap & giong Q12.

Thiét ké gen ZmbZIP72 trong vector trung gian
PRTL2

Sau khi doan gen ZmbZIP72 dugc phan lap va
tao dong trong vector pJET1.2, chiing t6i st dung
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plasmid tai t6 hop mang gen ZmbZIP72 1am khudn
cho phan ttng PCR v6i cip mdi
ZmbZIP72SaclF/SacIR, doan gen dugc nhan 1én véi
cip mdi nay s& co kich thudc 894bp bao gdm toan bd
ving mang ma cua gen.
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DPé biéu hién gen trong té bao thuc vat, gen
ZmbZIP72 cin dugc dua vao ciu tric biéu hién thich
hop vi vdy ching t6i ghép nbi doan gen ZmbZIP72
véi vector tach dong trung gian pRTL2 c6 kich
thuge 2.6 kb chira doan trinh tu can thiét cho biéu
hién gen gdm promoter cam tmng stress RD29A kich
thude 841 bp va 35S terminator dai 246 bp, gen dich
dugc chén vao gitta tai diém nhan biét cua Sacl.

Doan gen ZmbZIP72 dugc tao dau dinh turong
ung bang Sacl, vector pRTL2 ciing dugc xu ly bang
Sacl dé mo vong va ghép noi voi nhau sau do bién
nap vao té bao vi khuéan E. coli DH10p theo phuong
phap sdc nhiét. Két qua tach plasmid tir cac khuén
lac sau bién nap, chung t6i chon dwgc mot dong
plasmid s 32 c¢6 mang vector tii t6 hop
pRTL2 bZIP72.

Doan gen ZmbZIP72 dugc xé4c dinh chiéu trong
plasmid tai t6 hop so 32 trudc khi dugc sur dung cho
cac thi nghiém sau d6. Trinh tu cua vector pRTL2 -

1 2 M kb

10

(A)

LB —@ Hygromycine

ZmbZIP72 déu c6 vi tri nhan biét cia enzyme gidi
han BamHI (vi tri 834 trong vung CDS cua gen va vi
tri 865 ¢ vung linhker ctia vector), vi vdy khi sur
dung ddng thoi ca 2 enzyme HindIIl va BamHI s&
xéc dinh duge chiéu cua gen ZmbZIP72. Néu dang
chiéu, khi dién di san pham cit thi trén ban gel s&
xuét hién bon bang co6 kich thudc: 2,6kb, 1,7kb, 235
bp, 70 bp. Khi dién di kiém tra san pham cat, ching
t6i thdy xudt hién cic san phim cat ding voi tinh
toan 1y thuyét. Nhu vdy, doan gen ZmbZIP72 dugc
chén vao trong vector pRTL2 dung chleu (két qua
dugc mé ta & hinh 3C). Trinh tu cua cu trac biéu
hién chtra gen ZmbZIP72 da dugc xac dinh 1a1 voi
céc cip moi trén vung promoter RD29A va m01 trén
ving polyA cho két qua khép voi két qua cét véi
enzyme gi6i han va khong c6 su bién d6i nucleotide.
Vi vdy, ching t6i tién hanh tich chiét lugng 16n
dong plasmid trén dé phuc vu cho céc thi nghiém
tiép theo.

kb
—1
—0.75
(B)
HindIII Sacl Sacl  HindlIl
|
ZmbZIP7? 35S ter gulit]
(C)

Hinh 3. K&t qua gén cau tric RD29A::ZmbZIP72::35S vao vector pCAMBIA1 301. (A): San pham cét vector pCAMBIA1301
tai td hop v6i enzyme Hindlll; M: marker 1kb; 1- 2: sdn phdm cét ctia 2 dong plasmid tai t6 hop duoc chon; (B) PCR nhan
gen ZmbZIP72 t plasmid tach tr A. tumefaciens chiing EHA105; 1:PCR tir plasmid déi ching duong; 2-7: sén phdm PCR

ttr 6 dong plasmid tai t6 hop; M: marker 1kb; (C): So db cAu tric gen ZmbZIP72.

Thiét ké vector biéu hién thwc vit pCAMBIAI301
mang gen ZmbZIP72

Dé tao vector bidu hién thuc vat mang gen
ZmbZIP72, vector pRTL2 dd mang gen ZmbZIP72
duge xir Iy bang enzyme HindIll & tao doan ciu
trac  RD29A::ZmbZIP72::35S mang dau  dinh
HindIll. San pham ghép ndi giita vector
pCAMBIA1301 dugc mé vong véi enzyme tuong
{ing v6i doan cau tric RD29A::ZmbZIP72::35S trén
duoc bién nap vao té bao vi khuan E. coli ching
DHI10p kha bién theo phuong phap sdc nhiét. Qua
két qua tach plasmid, 2 dong plasmid duoc lya chon
va xut 1y v6i enzyme HindIIl dé kiém tra sy c6 mat

cta cAu truc biéu hién gen RD29A::ZmbZIP72::35S
trong pCAMBIA1301. Phén tich két qua dién di san
phim cit enzyme trén gel agarose 0.8% (hinh 3A)
cho thiy, ca hai dong plasmid trén khi xir ly véi
enzyme gi¢i han HindIIl déu cho ra 2 doan DNA,
mot doan cd kich thudc khoang 1,99 kb va mot co
kich thudce khoang 11 kb. Hai doan DNA nay tuong
ting v6i vector pPCAMBIA1301 (11 kb) va céu trac
biéu hién gen ZmbZIP72 (~1,99 kb). Nhu viy, cdu
trac mang gen ZmbZIP72 di dugc chuyén thanh
cong vao vector biéu hién thuc vat pCAMBIA1301.
Gen ZmbZIP72 dugc diéu khién boi promoter
RD29A v6i so d6 cdu triic nhu md ta trén Hinh 3C.
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Tao ching vi khuin A. tumefaciens mang vector
tdi to hop pCAMBIA1301 - ZmbZIP72

Nhiam phuc vu nghién ctru & cdy mo hinh hay
chuyén gen vao cdy dich théng qua vi khudn 4.
tumefaciens, vector biéu hién pCAMBIA1301
mang gen ZmbZIP72 dugc bién nap vao té bao vi
khudn A. tumefaciens chung EHA105 bing xung
dién. Cac dong A. tumefaciens tai to hop sau bién
nap dugc kiém tra bé‘mg PCR st dung cap mdi dac
hiéu gen ZmbZIP72Sacl F/R. Két qua dién di trén
gel agarose 0.8% (Hinh 3B) cho thiy 6 dong duoc
lwa chon déu xuit hién bang DNA c6 kich thude
khoang 1 kb, twong ung voi kich thudc doan gen
ZmbZIP72 1a 894 bp. Két qua nay ching to cac
dong vi khuin A. tumefaciens dd mang vector biéu
hién c6 chura gen ZmbZIP72. Nhu vay, mdt vector
biéu hién thyuc vét thudc hé pCAMBIA va mét dong
vi khuén 4. tumefaciens tai td hop da dugc thiét ké
thanh cong. Theo nghién ctru cua nhom Sheng et
al., 2012 da sir dung gen ZmbZIP72 dé chuyén vao
ciy Arabidopsis cho thiy hiéu qua lam ting tinh
chbng chiu & cdy chuyén gen, nhom tac gia da sir
dung promoter co dinh 35S, tuy nhién theo nghién
ctru clia nhom Sakuma et al., 2006 viéc biéu hién
quéa muc cua gen DREB2A do promoter co dinh
35S diéu khién c6 thé lam cay chuyén gen coi coc
hon. Do vay trong nghién ctru nay, chiing t6i da st
dung promoter RD29A trong ciu triic biéu hién day
12 mot promoter cdm ung stress manh, vdoi viée s
dung promoter nay co thé gitp cho viéc biéu hién
gen chuyén chi xay ra khi co stress s& han ché duoc
su anh huong dén kha ning sinh truong cia thuc
vat chuyén gen sau nay. Bén canh d6, dén nay linh
vuc cong gen & thuc vat, phuong phap chuyén gen
nho vi khuén A. umefaciens van dwoc sir dung phd
bién do chi phi thip, thao tac chuyén gen kha don
gidn va c6 uu diém 1a dua vao cdy it copy vi thé s&
thun loi hon khi danh gia phan li & nhitng thé hé sau
(Char et al., 2016). Vi vay, dong A.tumefaciens tai to
hop v6i gen ZmbZIP72 s& 1a ngudn nguyén liéu hiru
ich dé st dung cho cac thi nghiém nhim chuyén
gen vao thyce vat.

KET LUAN

Trong nghién ctru nay, bang ky thuat RT-PCR,
doan gen ma hoa nhéan t0 phién md ZmbZIP72 da
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duoc phan 1ap thanh cong tir RNA tong s6 tach ¢ 14
ngd giai doan ba la dwgc xir Iy han 6 h cta gidng ngd
Q12 (Té vang chét dao). Gen ZmbZIP72 phan lap
dugc c¢6 vung CDS voi kich thudc 894 bp co hai
diém thay ddi so véi trinh ty tham chiéu: ¢ vi tri 486
A>C va vi tri 493 C>T. Vector biéu hién
pCAMBIA1301 mang doan gen ZmbZIP72 da dugc
thiét ké thanh cong, trong d6 gen dich dugc diéu
khién boi promoter cam trng RD29A va duoc chuyén
vao chung vi khudn A. tumefaciens 1am nguyén liéu
phuc vu chuyén gen thuc vat.

Loi cdm on: Cong trinh duwoc hoan thanh voi kinh
phi tir dé tai: “Phdn lap thiét ké gen chiju han phuc
vu cong tdc tao giong ngéd bién déi gen "giai doan
2014-2018 do B Néng nghiép va Phdt trién Néng
thon quan Iy.
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CONSTRUCTION AN EXPRESSION VECTOR AND AGROBACTERIUM TUMEFACIENS
STRAIN CARRYING ZmbZIP72 GENE ISOLATED FROM MAIZE

Pham Thi Hang, Ha Hong Hanh, Nguyen Thuy Linh, Le Thi Thu Hien, Nong Van Hai, Huynh Thi Thu Hue

Institute of Genome Research, Vietnam Academy of Science and Technology

SUMMARY

In plants, members of bZIP transcription factors are involved in various biological processes such as organ

and tissue differentiation or vascular development. Moreover, the basic leucine zipper (bZIP) is one of the
largest transcription factor families which play an important role in environmental stress responses. However,
few bZIP genes are related to abiotic stress responses. Some studies have found that transgenic plants
overexpressing the bZIP genes enhanced tolerance to abiotic stresses. Several of stress-related genes in maize
have been identified and characterized. A ZmbZIP72 gene belonged to A group could be strongly induced by
ABA and abiotic stresses. Some previous studies have shown that overexpression of the ZmbZIP72 gene
resulted in improved drought and salt tolerance of a transgenic Arabidopsis. In this work, the ZmbZIP72 gene
from drought-treated maize was isolated and sequenced with 894 bp in full-length of the coding region.
Nucleotide comparison of the ZmbZIP72 gene and a GenBank sequence (accession number HQ328839)
revealed that two changes were found at positions 486 (A to C) and 493 (C to T), respectively. Changes in
predicted amino acid sequence were at positions 102 (Lys>Asp) and 105 (Pro>Ser). The newly isolated
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ZmbZIP72 gene was ligated with RD29A promoter and 35S terminator to create a RD29::ZmbZIP72::35S
cassette in pRTL2 vector. Afterwards, this cassette was constructed into pCAMBIA1301 and the new
recombinant pPCAMBIA1301 vector carrying ZmbZIP72 construct has transformed into 4. tumefaciens strain
EHA105 which is material for plant transformation.

Keywords: Agrobacterium tumefaciens, maize, transcription factor, vector construction, ZmbZip72 gene



